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Application of FBG Sensing Technology in Lateral Load
Tests on PHC Pipe Piles
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Abstract; The advantage of the FBG sensor was introduced and the FBG sensors installa-
tion process in PHC pipe piles was also proposed. Combined with practical engineering, ac-
cording to the monitoring results of PHC pipe pile lateral static load tests horizontal , PHC
pipe pile body force and deformation was analysed after data processing:On the ground,
pile bending moment was closed to zero. With the increase of depth, bending showed a
trend of decrease after the first increase, and the maximum was (1/12 ~1/6) pile under

the ground. The bending deformation was mainly distributed in the pile length above 1/3

%5 H H#A:2015 - 06 - 13

BB AR RS 3B H (154 1409&1509)

EE R AR (1986 - ) , B, HHONEN B R FG GOR TR G- gt A EZAFE Jrml . 4 i TR
EIM SIEFE. = WA



110 R ELRRRE D)

2015 412 H

pile,and almost no deformation in the pile body below 1/3 pile;the deflection of the pile

body decreases with increasing depth, and it was ultimately closed to zero;the horizontal

load has significant impact on deflection of the pile body. Through comparing the experi-

mental data with the theoretical calculation result,the testing data from the FBG sensor is

reliable and could be better applied to the PHC pile lateral static load test.

key words: FBG sensors ; PHC pipe pile;lateral static load tests;pile body internal force;

deformation
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Fig.1 Process of installing sensors into piles
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Fig.2 Distribution of axial moment
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Fig.3 Distribution of axial deflection

Pl 3 B T A B R B R A AR Ak R,
PHC 5 HERE AL (09528 B e K, 4R 5 3% Wi /N, 78
PRI 1/3 BERLLT A SR n T, it
IR K S 28 A 38 5600 114 552 W) 91 1 = 82 7 8 A T
1/3 B K LA A Y B AR, S3 32 A A6 a7 2% i 2% 21
135 kNHJ, Hofge KPR 14.57 mm.

3 XL

2 JRI T K FAar gk 4 15 kN 75 kN |
135 kN A, 3% 8 0.5 m 1.5 m 2.5 m 3.5 m &b
B 4 R B 5 SE I E G .

F2 SIMTHEERESTNEILE
Table 2 Comparison between the theoretical and

measured value

NEL NN
/KN AR B AR S 3/ (KN # m)
-0.5 -1.5 =-2.5 -3.5

S 6.2 11.5  13.18 2.4
15 i 6.97 13.0  11.92 2.81

wmE -11% -12% 10% -15%
S 25.4 0 75.1 90 43.3
75 S 34.87  65.01  74.6 44.6
WE -271%  16% 21% -3%
s 51,3 106 135.2 92

135 i 62.8  117.01 130.17 80.2
w2 -18% -9% 4% 15%

M2 ATLIFE Y, BRI A e 7K 4
SN B (E A — E iR 28, o RAE I
27% , [ A2 R SRS A AS: D 5 AR IR ) e A4
AREESR B % [ F) FBG £ IRAS 2 E T 7 T
AR AL ERAS B i R 22 DA S B TR 52 3
SR B2, I A] LD S8 Bl Al SE Y IE
B, [ A L RS I A2 TR A 2R, ik
TN T B A

4 45 it

1) 7 SCl 3 S bR TR A0 B0 3 28 oy 38 56 A
54, I FBG AL IBeH A N H T IR BE + 45 b
(R 7K ST 2 3 6 v 7T 8 ) A 000 A% St M
W2, AL AR TG R T 95% , %4
TR AT SEPE R BE M 5 SE R TR R R
KRBT EHMER.

2) %I PHC A Ak B 25 55 £ B 1f b 422
&, HE HRER A3 0, S22 BUAERS D/ N
A%, B R e KA T 7 B i DA (1712 ~
1/6) HER P BB, A7 B 25 5 2l o/ N B o7 F M
THLLT (176 ~1/73) #EJEE N, HAERE T 1/3
AR LAF 247 R A 1 o o Bt

3) EAEAE By 158 5 7 b T Ah )1 B G, B R
(R 3 i 0s , EL 7R B M A 1/3 AR DL 3R T
F AR RS SAE T, BE TR B i 4 /KT oy 2 1Y)
TR N

S E Lk

[1] Z=titit  BR1ES  SRAR LT, 4. e JebiME I E AR ST
TR R S50 R B BT[] AR IR 5 TR 4, 2006,
25(3) :84-85,88.

(2] ZEMeni , PNETH XK, 2. JCET R TRE A A E A
B TP R[], A 2e 5 TR 4R, 2008, 27
(8):1703-1708.

[3] FEHAE RIS 5K, 5. G2 Suti % s 76 5 3
LRI T A BT [0 . DU R 2 2 4 (TR A
“FH) ,2009,41(1) :41-46.

[4] Chan TH T,Yu L,Tam H Y,et al. Fiber Bragg grating
sensors for structural health monitoring of Tsing Ma
bridge ; background and experimental observation [ ] ].
Engineering Structures,2006,28(5) :648-659.

[5] WSS AT, Vi, 5. BRIIE 2R e OB 21O
W% A AL AL B S DR 3R e e [0 ] AR ER 5%
JE,2015(2) :96-99.

(FHeE 123 BT)



5529 BH 4 )

SRR AG SRR T 55 m ik 5 H 0 1 7E 1) R AR R TR SR 123

=

E5 BRERRE
Fig.5 Blasting effect diagram

2) M TR A F LU ZI RS OU R, 2T 2L
SCEFE RIS OLR, TR T [ 7 F15 ) 7T
SR DR, XA Vel U T ) B v O R AU BAT
H LR

3) FEMH B HRBBCAR BRI, 235 B 4 A 1] 9
AR IR )2 | A S 8 T P 582 W 0 1] ) R A 380 35 O
Ti) B EA. [) SF T 2 “22 4 2% 7 1) A 1 45 4 2L
SERTHEAT WAL BE JEHOOE T A B RS A AR 4 8
A NIRRT , AMED > T #ig T ELARIE T
AR P {455 1 ] S

S HR
[1] XVEZE. B4 ET 50 m =ik 45 Fa 0 1kl 0 ki 1%
[J]. B8k ,2010,27(3) :70-72.

(EHEF 112 D)

(6] FEmE 2598 (T3, 45 S i i fe IR it £ 28
T R e A i i [ J7. b T AR, 2013 ,42(4) .
52-54.

[7] %, FIRT, % FiF, %, Ler e (FBG) 1L A8 78
R EAEL W A I [ D). o 22 A A PR A
AR ,2014,10(7) :65-70.

[8] W,z XKL, 25 LA MG AR S AT A
PER IR T2 RSO [)]. FRS 5 MRS,
2009,28(9) :12-15.

(9] AMFELE Hta, B0 BE, 45, oA SO A 1L BB AR e &
FLAE ARSI A (D] A £ TR 4R, 2008 ,30
(7) :976-981.

[10] JGJ 106-2003 FEG AR ML ARRALLS]. Jbmd .

AR Tl AT, 2003.

[2] BVF, BASC, Bk, B 22305 AR K 5 44
WeHFBR[T]. TAREMREE,2013,19(4) :38-41.

[3] I, P, XA, 6. B4R T 65m =ik 4544
R R PRBR [ 1] . 48 ,2012,29(1) .81-83.

[4] BTHE,ZF, N, 55 B 425058 F 7 88 00 12138 X
FE MR ARBR[ ] . BB ,2015,44 (1) :50-54.

[5] TEBSE. R BT S5 T.[M]. Jb5T. B4 Tl R
#,2012.:419-421.

[6] Thar T, XUMGpE KRR AL. s M0 1l B F2 T 4 vl 4 1
YRR ). TRRMEmE ,2011,17(3) :69-73.

[7] S59EF, SO B2 55 B4 5T 4 B EF
BRARME[T]. 81k ,2010,27(3) :64-66.

[8] LAz, ¢ HEN, 5. 210m =540 &R hr R
ARLT]. TAHEDE,2011,17(2) :53-55.

[9] Erpar. BB T B BAFERE MM [ )], gl
AHFA ,2014(1) :108-111.

[10] BAE. B2 5E T 5035 5@ m s m [ 1], 1%
7%,2006,23(4) :49-52.

[11] sk/Noi, SRR T B, 5. BRTT 6 AFAE 4 il el
PRBR[J]. #2011 ,28(3) :71-73,79.

[12] ol il [ M. Je st 364 ol
2000 :247-248.

[13] GB 6722—2003 &% % AR [ S]. b5t . of E bR o
H AR AL, 2004,

[14] JARDL. S0 IR R 55 v R 3 o B 11538 A it
[J]. TFEH% ,2009,26(1) :14.

[15] VEMDYE, T4, PRER g aig 5 TR SeE [ M]. db
i N RS H AL, 2008 :124-130.

(1] iy, Bedtte Wil , 55, B TOLLHHME B AR
M EESLAR G R T[], + AR TR, 2010,
43(6) :109-115.

(12] VRFIEL, o i, A 5 6. PHC 8 BEIAE N I AR
K 75 125« 201210476519 P . 2013-02-20.

[13] T kB, Arst TR M. dbat . A RASE R
#1,1992.

[14] Li M Q,Zeng N,Shi C Z,et al. Fiber Bragg grating dis-
tributed strain sensing an adaptive simulated annealing
algorithm approach[ J]. Optics&Laser technology ,2005,
37(7) :454457.

[15] Bide, PNtk i, S, SEME/K V- a9 S i Fn
EAIHTLI]. 715 ,2010,31(3) :753-759.



